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[AH ^S^AH 

[aai^si mm 

[Xiie^XH 2003.02.24 

gu] on b)i a§^§ o\mm y\±ao\\±m »£i ai^s 

[s h S5J g^SI!] system for extending x Digital Subscriber Line using 
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[^Ah§^] m=? 

imm xu2^°i ^§011 21m tsi, ni6os£i =amou 21 

H|Ah^ (OJ) 

[^IgfSIS] 20 3 29,000 §! 

1 3 1,000 S 

0 2 OS 

[AjA^^S] 5 » 269,000 S 

299,000 ^ 

[S^AHWl 1. fi^fAH-SAllAH(£^)_1S 



19-1 



m 

1020030011479 #^ 2003/9/29 

g-^ofl trf^ o4)d] ^SHd-g- ol-g-tl: xDSL 7^^ ^ A^efl £. ( 7 }.o^j. c^l^ xDSL 
^ *H^*>7l ^ CPE^, ^ifl CPE^f xDSL €^ ^tilit 2:71 ^ 

3 ^^^r ^*Kn ^£ ^31 -f-*H cflojE^ tljifl CPE^ cfl o] E ^ # ^a]^ DSLAM-4, 

xDSL c-HojEil- cflolE-11- ^sjHjn, zl g-sm ^ 3H*1» 3^<S] 2. 

1- CPES €^*>7lM-, 2.1- HL^r CPES.-^ ^I^tt ^^H^l* 

DSLAM* ^"71 DSLAM-^ ^vfl CPE A}o]ofl s}u}. o]^ 2.^3. -i^S)^ 7is) 

-g.«H Tfl^aJ 3|cfl 7Hr 7lE]n>^ 7i E^* S^Sfi t}7^ ^ Sfl xDSL 7^* 

£. 4 

CPE, xDSL, 71 El l?H>\ #*}^, 
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1020030011479 #^ <H*}: 2003/9/29 

^Sf^^r °l-§-^ ^^^o]]^^ 3.3- AliEj{ S y S t em for extending x Digital 

Subscriber Line using reserved telephone line} 



^1 

£- 2^r <^^ AH1 rcj-s ojjtil ^sj-A}* ol-g-^V xDSL 7^ ^ 2.ff ^Sfl 

2 4^r cf-Er ^sHd* xDSL 7\?\ S-^> 

xDSL^ -H-J: 7le]» 7fl^# ^^s>^ 

1 : oflo] 2) 3 : °fl«leKl 

10 : #sR- 20: DSLAM 

30 : ^i-fl CPE 100 : DSLAM 

200 : A 1 210 : CO-CPE Hfl^S-l- 

220 : 7\ el ^ £1- 221 : CPE 2.1- 

222 : £B-I-e| 223 : CO £f 

300 : ^ CPE 400 : 2 

19-3 



#^ 2003/9/29 

610 : CO SlKxDSL DSLAM) 
620 : ^1 1 Tie) S-f- 
622 : 

630 : A 2 7\?\ ^ -2-1- 
632 : 

640 : ^ CPE 
652 : 2# <i«l^ 

<2i> a. ^xg^. c^lti] ^^Hd^lr ol^-^V xDSUx Digital Subscriber Line) 7^ sH> 

^rtb 33 4Ml«l-7fl^ DSLAM(Digital Subscriber Line Access Multiplexer)^^ ^^>*1 

<^^sl^ #£Hd!- f 1 <^-g-iL5. *H^-£)^ ^wl ^sl-^l:^- *-g-§>^ xDSL 

^ tr^ll- ^-^-^1-7] ^tr ^wl *lSHd-g: ol-g-*V xDSL ^e) Al^^ofl ^ ^ojcf 

<22> £. l£- ^sR-^S.-^ ^iflsl CPECCustomer-Provided Equipment $\ 
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0030011479 

500 : ^ifl CPE 

611 : ^Bt-ei 

621 : CPE SL^Ul 

623 : CO S-l-#l 

631 : CPE 2.^#2 

633 : CO S.##2 

651 : 1^ *\ 

653 : 3^ <4«1^ 



1020030011479 2003/9/29 

<23> £ i-g- ^-S^, ^efl^ xDSL^- ^ -f-^I ti o V ^^r €SR-(10W*1 DSLAM(20) 

^-^l^llrS. ^sj-ji, DSLAM(20)^.S^-Ei CPE(30)*H^ €^Hd (Twisted Pair)^: 

<24> o}nfl ( #2}-^ cfl^ ^ #5Hd^- ^ ^(Bundle) ^§ ^ ^S^d ^S.^, ^vfl 

<25> ^al^o.^. °1^7fl al-i-^^i ^-BflS]^ ^sRd^r *V 7f^# 4-57fl ^£3] ofl«l 3l5Hd(2) 

°1 tfl-^ °1 # 7H> ^Rj* 7>*l*r *i£Rd(l) *W D Jr* oi 

<26> o]sf ^-o] xDSL^g- DSLAM(20)^ CPE(30)S ^£-3^ , s}<H ^ 

(Peer-to-Peer) ^ ^r, *V^-^ ^£Rd# °l-g-*r^ 1:1 °o v ^-2-S. . 

<27> ^-^ > (Twisted Pair)^r Shannon-Heart ley Capacity A^\7\ 

^ 2]cfl^^£7> #^£l^r 7}7]n o^n}. ol^l DSL AM CPE^ 7^7} 1^c>l-#o.5. 

^o^ig n jr-|-oj #<H*JL, xDS L34 z>^ -g-Al ^ £7 > ^>^1^ ^^-ol ojo] 

ADSL (Asymmetric Digital Subscriber Line) 0 ^ VDSL(Very high-data rate Digital Subscriber 
Line)*]- ^ ^ 7l#^ofl £ ^f>}3. 7}^ ^o^*l 91^. 

<28> ##^r tiVsq. ^-o], ^sfl^ X DSL H o v ^!-& ^Sr-ai- ol-S-^H -f-^Kr ^^H^, 

£]<H 0NIKDSLAMX20HH ^ 7>^^j c*)^ 7 }t] X DSL^ uj-Aiofl $.&s\7] nfl^-ofl >| 
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20030011479 %:^ <&A- 2003/9/29 

£. u o v ^Hl ^sR]^ *>-8- ^r^Hr f^lM- (Cross-Talk) ^<Hl 2]*fl 



<29> ^rg^ ole^V ^Hflo^ ^-^.g- Sfl^M ^^-S, ^Efl^ #sRd^- 

-g-tr xDSL^l #30] 7]^^] ^4^1-71 flafl, isjifl^i ^s)^ *>-8-*l-*l ^ ^fe 

^- *Rr <^i«i #sHd# ^l-g-tb xdsl Tisi sHi- ^]^*f^^i ^ sx^. 

oo> o]e^> s-^-^ ^*>7] ^tr ^^-^^1 7>^7> #^7H xDSL ^ 

Aial^l- z\]^-&}7) ^tr ^ CPESf, ^ CPE^f xDSL ^tr ^.?] ^3. 

^sj-jL ^at -M n °1 Hi 1- cn^fl CPE^r cllolEil- ^AlsRr DSLAM4-, DSLAMS.-r-^ 

%*]Sl±= ^sHd >id^€ ^u]^-oioil o^sH DSLAM^-S-^Ei xDSL ^ ^}o)b\ 

CPE^. ^^MM", -2-1- ^vfl^ CPES^-Ei ^413^ ^^Me)* ^csl-S^- # 

7] DSLAM4 <*i_fl CPE A>o]oil ^<>j£ *>u|- ojAj-o} ^sq^- 7^ E] S.^}^ 
^€ ^Sr^-fr xDSL 7) E) AjiEfl-g- afl^tr*}. 
<3i> o]f;} t &2if>}^ ^-i: ^oMl^l ii^rS^- 
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1020030011479 #^ ^*>: 2003/9/29 

<32> £ 2rr ^Aloflofl X DSL 7j 2] 3^ *]^-§r 

xDSL^ -B-JL Tie)* 7fl^* ^*Hfr 

<33> £. 2# =8-2i*HS t t^^l 4^- TlE) 3^ ^l^Efl^- DSLAM(100)4, DSLAM(IOO) 

3 ^cfl 7P§^e) ^IsHdilS ^^Ife *)1 1 ^>^"(200)^ ; a|) 1 ^>^-(200) 

^ CPE £wfl#*K210)# *«H ^s]^ 1 CPE(200)sk *)1 1 ^V^C 200)5} n 

# 5L-i-(220)-4 oflwl ^sHd^- ^tfl 7>^ Tie^J-g- 71511- J^^M 2 

^-(400 )*h 2 ^>^-(400)ofl *fl 2 ^xfl^ CPE(500)# 3L#*H ^ &t*. 

<34> *)] i ^>^-(200)^r #3*1 Ji^, 3L7)} 71^ a]^^3|. ctf^-o. ^ CPE «fl^^> 

(210)^ ^^r 7^ 3^ £#(220)3. i+if ^ 5£^. 

<35> CPE tifl^^^>(210)^ DSLAM(100)A^Ei Ir^^r ^SHd ^(lHl £^=1 

<H ^vflo] C PE(300H1 , ?fl^-i-S- ^^H^ ^sRi^ ^21-^4 

<36> 7] El 3^ £^(220) -8: DSLAM(IOO) -2-S.-?-El ^o]^ ^sHd 4^7fl2l oflti] 

<£^s)°] DSLAM(100)^.S.^Ei xDSL ^ 3He]«- 3HEi» £-E]SflvflAi 

*H 2 ^^>%V(400) 

<37> a f Tie} 2-l:(220)£- ^SHi cfl«leKl(2)-§- A>-g-tb^. ^K 1 ^ 

eK!(2)-§- xDSL ^ cflolEll- ^^Jl, =L xDSL ^ 3HB1-I- t±X\ #*}^- 

(400)°.3. ^^*fl^^ 5Hck 

<38> o]nfl, ^ 1 ^>^-(200)4 *fl 2 ^>^"(400)^r ^ tfl 5} ^# ^<H*l ^ *fl 2 

^>^-(400)^ ^-f , cf^7flsl oflalsfo]^^ ^Vu}-^ eKl(3)£: CPE «fl^i^>(410)« **fl XI 
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1020030011479 %^ 2003/9/29 

2 ^ifl CPE(500H1 <3^* r jl, M-^^l «fl«l2}-S!£ c^g-^ ^>^"( D 1 3E*1 ^ HI ^s^l 
^ 7iE| 2.1-(420)S. ^cf. <*H X| 2 #*H)-(400)^£| 7^E) £^(420)£ 

<39> oisq- go) 4 ^f^Hl ^sHd^ -£*l£|<H 31^3-2.3- ^ 7^ 

<40> £. 3-8: -£ 2<*fl Ai sj-M-^ ^f-oH 7-j E) S|-^-S.l-Sl ^* rM^l 

<4i> £ 3* ^7} SE^b ^V^-^l ^l^fe 71 ^2.1^- DSLAM(IOO) 

SL^B] #0^^ wis.- Dflolsj-oiofl ^s]o] cflv)]^ CPE (300)^ <2^€ cpe wfl^^ 

A}(210)sf, DSLAM(IOO) Ai^Ei ^1"# 4t7^ A 2K1(2)4| 

DSLAM(100)^-S-?-Ei xDSL ^ dM3» ^*1«H ^ oj e| 1- ^jflifl7]i| DSLAM(100)Jl 

S. xDSL ^^H^l* 3^1 sHf CPE S.l-(221)^- > xDSL 7^e]# ^*fl CPE 

2-l-(221)-g- #*fl 3H3«- cf^ ^jiflSl ^«fl7l Hib ^^^"(400)0.3. ^S^tH- 

^ui] 7 j ^>^-(400)^.S.^-B] CPE S.1-(221)S. ^ 

CO 21" (223) 4, CPE 2-l-(221)3}- CO S#(223)?l^ 3M3* f^Kr ^Ht^ 

(222)3. sa^. 

<42> oj^ CPE^ ^.Ufl7l SE^r ^>^-g- #7fl 71 S^r 71^1^4 Hl^-Tfl tlM^* ^1 

#^a1^ iiflfe xDSL &1 3 (Repeater) H^- (Extension)^ 7fl\|a.3. A}-g-gr}i- ^o]cf. 

CO/CPE 3.^(221, 223)£r 7)^ xDSL ^lM- 2-^4 Sl<H SU^. 
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^1)30011479 %^ °^7}: 2003/9/29 

<43> ^, £ 2°fl 2*13 ^-o] DSLAM(100)2^Ei £ ^^fe" RX<E+ 

71 § 2^ ^ CPE 2-^(221)ol ^ cflolE^l- ^sfl ifljL ol* cfA] 7fl^^*>7l ^ 
n TX^°] CO 2f:(223H] 3H^» <a3«H fe- IM 0 ^. 
<44> ?iBl-ai(222)^: TX^-g- <S*a171jI -fi-7l^o_5. ^^-£1^^- *1^. <>l<sj 

<45> o]Sf ^o] ^SItt 7]Z\ ^3.^2} -£-^-§- #B]iL^ 4^-2}- 

<46> n}^, f?}^ ^ C-llolE^ofl cfl^fl ^Ji^ DSLAM( 100)25.^ cfl o] E^ # ^AjS} 

CPE 2f-(221)£r nil o] Ejl- *3*H ^H*^ (222)* **fl 4^1 CO 2-^(223)^1 ^H^l* 
^B^^M ^M^* ^Tl^c}. cflolE]# ^TjigKfr co 5.^(223)^ 3H^* rf^- CPE 

cllolEll- 7fl *l*«Hr ^ HHe]2 o)9)- v]^\A\ CPE £f 

(300)3.-¥-Bl CO 2^(223) °1 HH^-fr ^B*&| (222)^- ^ t±X\ CPE 2^(221)°ll 

<47> yjr CO 2^(221)3}- CPE 2^(223)^1 Sl7\ ^3. 

^ Aj-Bfl 31 s^ofl nj-^ oHl nv^ s>ZL on -g-sfl -f-Al^- *}^, -g-A] ^ofl £ 

0AM(0ffice of Acquisitions Management)^ *1*M^- ^71^25. #S.£\ -fr^r 

<48> olnfl, ^B^si(222)^ olfi #Bfl A]s(Status Signal)* CO 2l-(223)-4 CPE 2^(221) 

#o|) HJL « ^ 5*2^- ^ ^2 ^ 4^*^. ^B*&|(222)2] ^ 

^ CO 2^(223)^1- CPE 21-(221) 27H7> ^(Serial )5. ^^H^ «H8tt *r 

2€- €-*H-M: sM*Kr ^^>7fl 34. 
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^0030011479 #^ 2003/9/29 

<49> S. 4^ ^ 4^ ^*H1 4^ °fl y l ^^Hd* °l-§-*l- xDSL Tie] ^> 2.1-^- ^ 

xDSL^l -frs. 7\ sj* ^^Kr 7fl^-g- -£^H= £^o i> ^cfl ^e] 3«fl ^E<H] sfl^Hr 7} el 
°fl ^tt XDSL *}7) S]f% ^ SL^o] 27fl ^7>£l 7g-f <>) ^Al^olcf. 

<so> £ 41- ^S}^, DSLAM^l C0(610)4 <^£} CPE(640)£r A I ^ ^ 2-1: (620) 4 ^1 

2 7]^\ ^ 2.f-(630)* -g-^fl ^^^cf. j£Al^ ^-ol ^<q# DSLAM-el C0(610)^- ^1 1 

7] si SH> 5.^(620)^-§- l^ols-f SfjL, *)1 l 7]^i ^ -§-(620)^1- z\) 2 7]?] ^ S.^ 
(630)£-§- 2^o]^. is}jL t 2 7}?] 5.^(630)4 CPE(640)#-i: 3^<=>l2+ *H 

<5i> DSLAM<?1 C0(l)^-^El xDSLB] s|t}l7leH $1^ *U 1 7]^] S^V S.^ (620)^1 CPE 2^ 

#l(621)£r ^^11 011^1^(651)5. 1 Tie] ^ -5.^(620)^1 

622)1- -f-*fl t±X\ CO 2.^#1(623)^- ^14. °)tt t[X\ 2^ ^«fl ^1^1 

^(652)* -f-sfl ^11 2 71 El ^ S.^- (630) 21 CPE S.-^#2(631)^- ^4. 
<52> o)9\. ^-o. ^ 0.^_ ^Al^jr^l- <s}±r ^ CPE^ ^7fl 7l#^ 7^*> xDSL^l 

7121^.4 3^^E ^ Tlsl^l ^Alol 7>^«fl^lcl-. 
<53> o]<% ^-ol Tie) ^> AliEflofl^^ ^.g. ^3 0.3. ^4 ^-cf. £ 

^*Hi^# ^7l ^EL ^^Al«4, dlolEi ^Alfil-, S.^ ^-^AlS. ^ 

<54> u}^, ^7l -ii^^r xDSL^l -S-^ofl n)-sl- C0(610)2l xDSL 2.-^ ( D l 2^ ^ ) nflo] ^31 

(Main Chipset )4 ^ CPE(640)^1 xDSL 5.^(*1 E^)^ u\}o] ^31 (Main Chipset)^ #Hl 
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030011479 2003/9/29 
<55> ^ z]- 2f-(610, 640)5] oflo] ^lej A^ofl ^1 o^sj] -§-e]3<y e*$l 

<56> olofl 7l^H ^o^o} 2.71 C0(610)^ CPE(640)Sl o^^o] 

^Efl# A*} 3- $X^. ^r, ^3 -g^H-fe- C0(610)^ *fl 1 7}i£| 2.^(620)^1 CPE 

S.lr#l(621)ol ^3. ^at ^-Jl, ojsq- ^*g<!rH >fl i 7i&] S.l-(620)^ CO 2l-#l(623) 

?\ A) 2 S^yfr 2Ll-(630)^ CPE 2f:#2(631), A] 2 7] 2] 2l-(630)^ CO 2l:#2(633) 

$\ CPE(640)7> zj-zj- €4. 
<57> o^H z| S.!:^ 9X^r ^IB*^ 2^ ^3. s\-^u]b\6\} cfl*V ^SJt* 

ZL ^el^Rr 5l^r DSLAM C0(610)2l ^Sl-^ (61lH*1 «H , ^3)-&*-§- Eflol^-sJ- <5>a} 

<58> l 7] El 3H> 2^(620)^1 ^Bl-al (622)^1- A 2 7\€[ ^ 2^(630)^1 ^Bl-Sl 

(632)-^ #^fl C0(610)M- CPE(640)<>11 ^^}^ fdH*si# *-g-^ ^ , S-fs] 7>^^- ^> 

^71 5]fft z}- 33- *V 2^(620, 630H1 5a CO 2^ CPE« ^Hl ^ 5^2^- t.Vrf. 

<59> *fl 1 71^ # 2l-(620)5l ^B^s^ (622)1- ^} ^3- C0(610)2l- CPE 

2^#l(62lH ^at ^-2^- <5j-JL, CO 2##1(623)4 ^ 2 A ^ ^ 2-1(630)^1 CPE 2f- 
#2(631)7} *%3.% ^2^- tt^. °1 °11 2^ ^yl^!(652)-a: **fl CO 2-t#l(623)^- CPE 21: 
#2(631)^-^1 *%3. A^}^ *\^\5L $XAA C0(610)3l- CPE21- #1(621)^1 ^3.71- ^l^ «fl 
t£ s)-E|.nl&ll- C0(610)^l tlBl-&l(61lHl7ll C0(610)£] fiBl-&l (611)^1 2^ 
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]M030011479 %^ <&A- 2003/9/29 

<eo> 2 Tie) S.l-(630)£ ^71-^5. ^3.1- #JL *fl^ ^4 ^l^iWcr ^A 

*Vcf . a f ^ 2 Tls) Sl-(630)^ ^Hl-eK632)^ >fl 1 Tie] 5.^(620)^- 
ol ^3.^ ^1 cfl ^ * CO 2-l-#l(623)4 2 7^ 2_t-(630)^ CPE 

#2(631)7]- ^3.7} #§HS A 1 7] a) AQ 2.-^(620)^ ^Hl-ei (622H1 A *fl# HH^« ^ 
sl-Jl, ^1 1 7le) ^J- 5-^(620)2] ^^1-^(622)^ <>1* cfA] DSLAM C0(610)^ ^#^(611) 
^A] *i\^*)?lA. CPE(640)£] ?iH*5-1(641)fe ^efl^ CPE SL^A ^B^e^V t}^ 

^r^sr>Jl, *)1 2 7i &) A^ 2^(630)^ ?dB^(632)^ in. 

AA ^ ?iHte1^ ^ *Hr7> ^37> «fl *%el ^A HHBil- 2. 

AA<^ ^2: C0(610)2l ^Hl-eK611)7> 2.-& tflolEil- ^ <5H°> 

<62> ^ z}- s-i-^- ^.^><^ ^^c^S ^3 °-S-£r C0(610)5|- CPE(640)#^ 

1 = 1 ^3f7> i42.£^- 7>^o>oV *Vcf. z}- ^tq^ 

ofl u}-e|- z^-7l cf^. sj-H^clE^S. C0(610)£] ^iB*e-l(611)^ A ^3. ^.A AAA 

Bi HH^S ^<!>H ^ SL^r&A ^EL ^ ^ 4^V^, A* SLfr ^ ^3.7} 

<63> cflolEi #^1a]^ ^iHS, 7l^£] C0(610)^ CPE(640)#^ 1:1 <^^^ <& 

^ xDSL JE.^ ^^A^ CCK610HH A&A 3H^» CPE(640)# -f-sfl ^^w>c> o]§ 

LAN 7>J= °l-g-*>^ °l-§-^Rr ^^SXA. 
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0030011479 #3 2003/9/29 

< 64 > £ l^oJHfe CPE 5.1-#1,2-I- Hi o] Ei # cfA] 2}^ 00(610 HH 

Hi °1 £1 » #4^1 ^ ^<$^r «l^-*Hr xDSL El (Repeater) Jl4* 7}^^ *ll 1 7] 

si, *H 2 71^ S.l-(620, 630)* o]-g-^ xD SL^ s|tfl7lsl ^7jl# ^*>^cf. 

<65> oj^. #71 o]ul 7l#tb ^ 3: #3 ^a.7> S.^- ^Ml 7]^ i:i 

^ cflolE) ^>7fl 3 Ml, oil- ^ d *MI*1 ^iL^ c^g-^ ^cf. 

<66> ^ C0(610HH cflolEil- CPE S^#l(621)o11 ^^l?!^. o] cflojE^ ^H-f-el 

(622H S1*H cf-§- cfA] ^fl^i^l^ *r &£.^r CO 5.1-#1(623H ^l^, CO 5. 

^#1(623)£- cflolEi^ p>^1 m =?-^9\ ^-o] CPE a.f-#2(63lH 

CPE S.-l-#2(631)Tr *l^£r Hi °1 3 # ?!H#eK632)-I- ^Sfl cfA] CO 2- ^#2 (633 HI ^l^r-H, 
^7}2) « 6 Vai^. nV^*}^ ^ v»xjj\ CPE(640)<H1 ^ HHE^} ^sqjE-a *Vcf. 

<67> CPE(640)ofl>H 00(610)3. *\)°]*\ <^JEL£ #7l ^-g- <*o_s ^Sj-fe ^-oj^ aV 

< 68 > zl cf-g- ^ .^fl. ^Alsl #i^iL^, 7l# C0(610)^ CPE(640)^ 5^ 1:1 

e}o]<q f-A]^ ^l^Al 71 7] IfTiM- CflolEi ^ 7l^]iLtf ^H3* 7>^ 

°fl 71^ #JL CfA] A)] S ol 7^at *l£«H ^5}.^ Sl-O] M.^6\] nj-S. ^ H 4 

2r°l^* gal °lt *«fl ^3^1 oil- ^ oi^s. ^Ht ^cf. ^ ol 

^Mli -713 SLsL 0AM *fl a# -f-sfl el-o]o) o^ ^ ^5). ^ = o. ^oi^cf. 

<69> £ ^-ol 71^ 1:1^ ^ S7 > ^EfloflAi^ Z| c^o) ^o] ^ 6 ] # 

^ aI— °1 , 3" ^ efol S.A^ofl o]§fl a-^o] c4-o) ^ 3 6fl °^7> 
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°1 ^ ^-o] Jf-g-a} ^ 31 $1)3*1 ej-o] sl^o} ^sj-s. coCDsf CPE(2) #31 ^S. 

<£^°\) ^-fl- ^Vcf*V cfl^. cf^-jq- ^-4. 

<70> 4 ^ 0AM 7]& 1:1 ^2:^1 sfl^ ^iBl-si 

(611)(622)(632)(641)^ jafl-fi. -g-sfl z}- #^3. 71113 0.3. 0]^^^^ ^ ^ cflolE^ 

00(610)5. 00(610)3 ^Hl-e1(611)ol ^iLsL ^e^ ^ *M=}-. 

<7i> o]ssf ^ z| ^ 7fl ^^ 0AM %]3.W 2^3 °fl«l<d(652)Sl ^ ^HH 3*11 CO 

S-l:#l(623)4 CPE 2.^#2(631)3 %37> §<H#^;ii 7>^^ 31 E-) ^ d) o)J$ 

CPE(640)^H #^3*1 ^-tb^. 
< 72 > A}-g-*> QoS« aLBjSM o]^ ^ ^aH^- 00(610)3- 7}^ *fl 

^ ^iBl-sl(622)^- CO S.l-#1(623)4 CPE S-t-#2(631)3 ^3. °l#-g- C0(610H ^f-iL*}^ 2^ 

3 ^37} zll^ nfl^l c-flolEi #3^3-. 
<73> 2 7] El ^ 2.^(630)3 ?iBl-ei(632)^ 2^3 °l^Kg; 33*H ^1 ^3.7> 

#13 ^ ?iHl-*>^ 3#3 ^-i: CPE(640)3 SHI- 3 (641 W #3 ^3. °1 

3*1 3Hb) #A}ol ol^ol ^ ^ oi^s. ^7] ^-Bfl 7 > 3 Tfl *Vcf. 

<74> CPE(640)3 ?iSl-E|(641)^ ^ ^3. ^l^^^l- 3~§-3 SE^r 

°l-§-*Rr 3€- 7l7l -f-ofl ^3. o]^ ^ f-g- ^-^}JL C0(610)5L^-3 ^3. ?m £ 3| 

°13 A)*)- -§^§ nfl 7 >^ 3 #3 -8-^1^^ ^l^Ml £3. 
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<75> a. ^ofl s]3}ia f 71^1 o]nl 7^5] CO, CPE JE-l-^r %-§-*}JL, *r-8-*>*l °fl 

wl^d-i- »-8-*><^ xDSL^ 7]^9\ *\] ^-4^- ^ 

<76> 7l^o]l o]n} 7 fl^ CO, CPE -S.^* %^\7] nfl^oj] 7 M 7l 7_V ^ Hl-g~g- ^ & 

ZL ^71) ^ o}^$.Q C o-CPE S-t-g- °l-g-*H vl^is) efl oj b\ ^fl^^i -f-*> ^ 

el «j-^ol7l xcfl^-ofl 3S^£a(Cross-Talk)M- 71^ xDSL^ ^^ofl ^ 

-Q-^l^ tfl«B iirf 7j-oi^ (Robust)^- ^ 
<77> oV-irfil, ^ ^(Spectral Power Gain)!- £)7l nfl^-ofl Jit} 51 

XDSL 7}^*}7fl ^Cf. o]Bl 4i*l3q<H $IxlnV ^ ^^1^4 % 

-g-«W xDSL^I 7^e1# <3#^z] *r "ti-g-ofl #5Hd tfltb ^7> * 
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[3^* 1] 

7><M ^^Hl xDSL ^ CPEQ, 

#7] ^vfl CPE ^ xDSL >H«1^« 2:71 ^3 ^^-1: -r*S^>Jl i§^€ ^.3.* 

#*fl cflolBll- ^ CPE^- t-flolEil- ^Al^ DSL AM ^ , 

^-71 DSLAM5.-T-E-1 #<H2fe *iSKd ^1:^ ^€ DSLAM^. 
S^-Ei xDSL cfM3« ^a]^H ^1* dl^lB^ ^-Ej^vfljL, ZL 31 °1 *H 1" 

#3 £t CPES ^^^14, 2§ iExr CPES^-E^ 

HM^I* DSLAM1- #^1-2-^- #7] DSLAM4 ^ufl CPE a>o]o]] ^o]c ^q. o]^-^ 2.^3, 

7lE] ^€ ^^Md* xDSL TIE) A]^. 



2] 

*il l^Hl 5fl°H. A o V 7l 7^ 2^gr, 

DSLAM 3^ S^^l Tie] J^H/i-s.-"^ ^o]^l^ wjs-^ 4=H^ 7 fl<2l ^w1e)- < ?1 

ofl <g^slol DSLAM^-S^-Ei xDSL ^ z\] o) b] « ^ElsfltflTlM- DSLAM .2. 
3. xDSL ^HH^i* 4Hd*Hr CPE 2-1:4, 

XDSL 7]E)# ^"^>7l #Sfl ^-71 CPE 2^# ^-«fl -gr^m OHE-I* *#S>1 7} 5} 1^ 

# 2-1- Hl^r ^tflfil CPES. *1 4^1-71 M- ^^^1 7le)^ 5.^ 3|iflS] CPE^^-Ei ^^fe 
^cflolEl# ^-71 CPES #^Rr CO 21-4, 
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-#7) CPE 3.^ DSLAM £E^r ^^S] 7]z\ ^3.^9] CO i£7l ^3. , ^7} 

CO- £f4 Tie) 3^ -S-l-^ CPE 2.1- iE^b CPE^r^ %a ^z>}JL, 

^-71 DSLAM°fl ^^H^, ^"71 CPE £§4 CO 2-1"^ ^Tfl 
flBl-Bil- fi^Hte 6fl«l ^1^^- °)-g-*V xDSL 7^ Al^tfl. 

3] 

1 %H1 A oM DSLAM^:, 

7^ ei ss-^ stroll ^3. ^iii- ^^^> ^7i ^ cpe^I^I ii^*Rr 

i^^V^r ^i2}-^i^r xDSL 7l£l Al^efl. 

4] 

1 *<H1 S^i, #71 71 El ^-^ 2.^, 

^-tifl7l ^f-ofl ^IsHd* xDSL Tie] J?-# *}^. 

^"71 DSLAM Sb ^^sl 7i&| ^ *iSHd nflolefolcHi o^s}^ tn^ 

^s}-^ o^^i^ CPE i^J-sl afltll ^sHd^ oj-g-Sl- xD sl 7i&| 3^ Aj^ 
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